Flood is a natural disaster induced by climate change that resulted in the losses of lives, damages to property, and disrupts the daily activities of local community. Thus, the flood mitigation measures are developed to reduce the impact of flood in our country. The aim of this paper is; to propose IF-DEMATEL method and deal with the uncertainty of input data set of flood mitigation measures, and to validate it using sensitivity analysis. Here, this method is used for flood mitigation measures comprise drainage improvements, barriers, wet flood proofing, dry flood proofing, elevation, relocation, and acquisition. A numerical example from the flood control project selection proposed by a researcher which was adopted to show the applicability of the proposed method. The result shows that the flood mitigation measures are placed based on their priority. Although the rank of flood mitigation measures is sensitive to changes based on the weight of criteria but the best measures is remaining unchanged.
INTRODUCTION
Flooding is known as the most reported natural disaster worldwide induced by natural phenomenon and human activities [1] [2] [3] . Flood causes significant losses in terms of lives [4] , effects on human health [5] , kills the plants [6] , damages to property (tangible and intangible) [7] , and disrupts the daily activities of local community [4] .
As a response to these loses, the government concentrated on managing the floodwaters based on the flood management strategies framework to lessen the flood problems [8] . The strategies are the establishing appropriate and workable institutions for implementing flood control works and flood relief operations, carrying out river basin studies, and implement flood mitigation measures (structural, non-structural measure, and contingency) [9, 10] . The flood mitigation measure is a long-term effort to lessen the impact of disaster by managing the effects, rather than trying to avert it totally [8] . Almost, every country has their own strategies to manage the flood, as in the United States, they executed the flood damage reduction projects under consideration of large-scale and small-scale capital projects, ecosystem-based projects, landuse management, and flood warning and preparedness [11] .
However, the adaption of flood mitigation measures can be complex and difficult since it involves uncertainty of the future changes and limiting factors. Thus, bottomless consideration on possible significance factors and limitation are needed. For instance, Devesh Sharma, [12] emphasized that the measure is considered based on lesson learned from previous flood events, future scenarios (climatic, socio-economic development) and local condition (topography, weather, population, area, land-use, institutional set-ups, and so on). In previous pilot studies, the researchers applied the qualitative approach such as participatory approach that require a contribution of the people or community in decision making process [13] [14] [15] [16] . Likewise, 26 River Basin Studies in Malaysia has been carried out for river flood areas to draw up the suitable flood maps and practical projects [17] .
However, this qualitative approach cannot cope with the uncertainty in future changes such as impossibility to predict future human behavior in terms of population change, social and economic development, effectiveness of the climate mitigation policy, and adaptation to climate change impacts [18] . Therefore, a mathematical method such as Fuzzy Multi-Criteria Decision Making (FMCDM) are needed to model an algorithm that can solve uncertainty, multiple and conflicting criteria aspect in the decision-making process [19] . In previous studies, it has been combined with the hydrological model, Geographical Information Systems (GIS), and Artificial Intelligence (AI) to solve spatial problems in flood environment. For example, Nirupama and Slobodan, [20] used a Spatial Fuzzy Compromise Programming (SFCP) in the GIS environment to select the best strategies in floodplain management strategies. Costa et al., [21] proposed (Measuring Attractiveness by Categorical Based Evaluation Technique) MACBETH to evaluate flood control options for the water catchment. Moreover, a type-2 fuzzy Technique for Order Preference by Similarity to an Ideal Solution (TOPSIS) method is applied to select the best alternatives among several flood controls which are reservoir, dikes, and channel improvement as well as diversion scheme [22] . Recently, Banihabib and Laghabdoost, [23] investigated flood management alternatives based on sustainable development criteria (SDC) using an Elimination ET Choice Translating Reality (ELECTRE-III).
In this paper, we want to prioritize the flood mitigation measures using Intuitionistic Fuzzy Decision-Making Trial and Evaluation Laboratory (IF-DEMATEL) method. This method will be used to deal with the uncertainty of input data set of flood mitigation measures. We believe that IF-DEMATEL method is suitable approach to assist the decision makers (DMs) to make choice in flood mitigation measure that involves uncertainty, multiple and complex in nature. In addition, this method has proven to possess an excellent result by establishing a contextual relationship among criteria [24] [25] [26] . In this paper, we used a sensitivity analysis (SA) to validate our methodology. A numerical example is presented in this paper by adopting [22] to show the applicability and practicality of our proposed method.
Thus, the remainder of this paper is presented as follows: After a brief introduction in section I, section II will present the theoretical concepts that comprise preliminaries of the IFS, DEMATEL, and proposed methodology (IF-DEMATEL). Section III portrays the application of the IF-DEMATEL together with the result of a numerical example, before the conclusion made in section IV.
THE THEORITICAL CONCEPT AND PROPOSED METHODOLOGY
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In this section, basic definitions of both method are briefly explained for the references proposes.
Intuitionistic fuzzy set (IFs) is a generalization of fuzzy set that has an ability to degree the uncertainty in decision maker choice of alternatives (Atanassov, 1986).
Definition 1:
Let a set X be fixed. An IFs in in X is defined as an object of the following form
(1)
Where the functions:
the degree of membership and the degree of non-membership of the element X x , respectively, and for every X x  :
The value of
is called the degree of non-determinacy (or uncertainty) of the element X x to the IFs A.
Theorem 1:
, the expected value is calculated as follows
DEMATEL Method
DEMATEL method is one of the popular technique that can visualize the relationship of effect and cause group in digraph by establishing the worthy and important of factors and sub-factors [27] . The basic steps are:
Forming the direct-relation (average) matrix using equation below 
Where, I is an identity matrix.
THE PROPOSED METHODOLOGY
In this research, we modified the IF-DEMATEL proposed by Razieh Keshavarzfard and Ahmad Makui, [26] as shown in the figure 1. Step 1: Selecting the respondents
Step 2: Developing the criteria and designing the fuzzy linguistic scale.
Step 3: Generating the assessments of respondents
Step 4: Normalizing the direct-relation fuzzy matrix.
Step 5: Establishing and analyzing the structural model.
Step 6: Producing a casual diagram
Step 7: Validating the proposed method
Step 8: Making Decision
Where, h w is the importance of h th respondents based on the importance weights of respondents that presented in the Table 2 . Then, IF number is converted into crisp value using Theorem 1 (eq. 2) before the total direct relation D is computed using equation (11) as follows:
In step 6, we produce a casual diagram by calculating the sum of rows and sum of columns are separately denoted as vector 
The importance of criteria is calculated by the following equation:
The importance of any criterion can be normalized as follows:
In step 7, the SA is performed using different weight of respondent 1.
Finally, in step 8, the flood mitigation measures can be prioritized based on the importance of criteria that are computed in step 6.
APPLICATION
For illustration example, the criteria of case study from [22] was adopted for flood mitigation measures (see Table 3 ).
Step 1: Three respondents from Department of Irrigation and Drainage (DID) is selected based on their knowledge and skill on the case study.
Step 2: The respondents are required to evaluate four criteria (C) of seven flood mitigation measures (A) based on her/his opinion (see Table 3 and 4). Step 3: The assessment data of respondent 1 is gathered as in Table 5 . 
Step 4: The direct-relation matrix is defined from the assessment data of respondent. The normalized initial direct-relation matrix is calculated using eq. (8).
Step 5: The average of normalize direct-relation matrix is computed using eq. (10). The total relation matrix is obtained using eq. (11) as shown in table 6 . Table 6 : The Total Relation Matrix for A1
Step 6: The causal diagram is obtained as in Figure 2 . The sensitivity analysis will be performed for the IF-DEMATEL method using different weight of respondent 1 which is 0.5 (Medium) as shown in Table 7 . Step 8: Finally, the flood mitigation measures is prioritize based on the mean of the importance criteria obtained using eq. (12-13) as presented in Table 8 . 
CONCLUSION
Finding revealed that, the environmental aspect of barriers (A2C3) has the highest score in score negative among other criteria in the effect group. The importance of criteria is sensitive to change of the importance weight of respondent, however the highest importance of criteria is remaining unchanged (see Table 7 ). Overall, we must consider both prominence and relation ranking and according to Figure 2 , environmental aspect of acquisition (A7C3) is more significance than (A2C3). In this paper, we have determined that acquisition is the priority of flood mitigation measures which has the highest importance criteria which is 0.1486 followed by drainage improvement, barriers, wet flood proofing, elevation, dry flood proofing, and relocation (see Table 8 ).
